What is claimed is: 



WHAT IS CLAIMED 



^. A method of transmitting information comprising 



the steps of : 



(a) generating a quadrature phdse shift keyed (QPSK) 
waveform in accordance with a carrier yffiignal and a data 
signal whose contents are representative of said 



information, so as to inject a prescribed amount of energy 
of said carrier signal into said QPSK waveform; and 




(a) . 



(b) transmitting the QPSK wfeveform generated in step 




2. A method according tio claim 1, further including 



the steps of: 



(c) receiving the QPSK Waveform transmitted in step 



and 



(d) processing the QPSK viaveform received in step (c) 
to extract said carrier signal therefrom. 



3 . A method according td claim 2 , further including 



the step of : 



(e) processing the QPSK wiveform received in step (c) 
using the carrier signal extracted therefrom in step (d) to 
derive said data signal. 



4. A method according to ilaim 3, wherein said data 



signal is encoded with a forward 4 
further including the step (f) of 



signal to recover said information from said data signal. 



rror correction code, and 
decoding the encoded data 
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5. A method according to claim 4, wherein said 



forward error correction code is one capable of extending 
error rate performance to a value of energy per bit to 
noise density ratio (E b /N Q ) less than 4 dB. 




6 . A method according 



to claim 1, wherein step (a) 



conforises spreading energy ojE said carrier signal within 
said QPSK waveform. 



7 . A method according 



to claim 6, wherein step (a) 



comprises modulating said delta signal with a spreading 
waveform to produce a carrier- spreading signal, and 
multiplying relatively quac.rature components of said 
carrier signal with said carrier- spreading signal to 



produce said QPSK waveform 
amount of energy of said carr 



containing said prescribed 
ier signal. 



8 . A method according 
comprises imparting offsets 
signal in accordance with 



to claim 7, wherein step (a) 
to logic levels of said data 
said spreading waveform to 



produce said carrier- spread Lng signal, and multiplying 
relatively quadrature components of said carrier signal 



with said carrier- spreading 



signal to produce said QPSK 



waveform containing said prescribed amount of energy of 
said carrier signal. 
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^. A communication system comprising: 

2 a quadrature phase shift /keyed (QPSK) waveform 

3 generator, which is operative to ^produce a QPSK waveform in 

4 accordance with a carrier signal and a data signal whose 

5 contents are representative of information, such that a 

6 prescribed amount of energV of said carrier signal is 

7 injected into said QPSK waveform; and 

8 a transmitter which is /operative to transmit said QPSK 

9 waveform produced by said ©PSK waveform generator. 



W - 
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1 . A communication system according to claim -9, 

\a 2 further including a receiver which is operative to receive 

j 3 said QPSK waveform and to extract said carrier signal 

— 4 therefrom. 



l 1/5. 



7 

^1'. A communication system according to claim 2r0^ 
*0 2 wherein said receiver is operative to process said QPSK 



3 waveform using said extracted carrier signal to derive said 

4 data signal. 

2° 1 

1 yi . A communication system according to claim ^ari, 

2 further including an encoder which is operative to encode 

3 said data signal with a forward error correction code, and 

4 wherein said receiver is operative to decode the encoded 

5 data signal to recover said information from said data 

6 signal. 
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<Z3 . A communication system according to claim , 
wherein said forward error correction code is one capable 
of extending error rate performance to a value of E b /N Q 
less than 4 dB. 



14 • A communication system according to claim 9, 
0 wWerein said QPSK waveform generator is operative to spread 
er.ergy of said carrier signal/ within said QPSK waveform. 



\ 



15. A communication system according to claim 14, 



wherein said QPSK waveform generator is operative to 
modulate said data signal with a / spreading waveform to 



produce a carrier- spreading si 
relatively quadrature component 



and to multiply 
said carrier signal 
with said carrier-spreading signil to produce said QPSK 
waveform containing said prescribed amount of energy of 
said carrier signal. 




16. A communication system according to claim 15, 
he rein said QPSK wavelform generator is operative to shift 
log^c levels of said data signal in accordance with said 
spreading waveform to produce said carrier- spreading 
signal, and to multiply ^relatively quadrature components of 
said carrier signal with said carrier- spreading signal to 
produce said QPSK waveform containing said prescribed 
amount of energy of said! carrier signal . 



29 



JO 



1 

2 
3 
4 
5 
6 
7 
8 



^7 . A method comprising 
(a) providing a carrier 



1 



he steps of : 



signal ; 



(b) providing a data signal; and 

(c) combining relative quadrature versions of said 
carrier signal with said data signal in such a manner as to 



produce a quadrature phase £ 



hift keyed (QPSK) waveform 



having a power spectrum that Jbontains a prescribed amount 
of carrier signal power. 
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18. A method according to claim 17, further including 



the steps of: 



(d) transmitting the Q: 



SK waveform produced in step 



(c) ; 



(e) 



receiving the QPSK lwavef orm transmitted in step 



(d) ; 



(e) 



conducting non-regenerative recovery of the QPSK 



waveform received in step (4) to extract said 
signal therefrom; and 



carrier 



(f ) processing the QPSK Waveform received in step (e) 
using the carrier signal extracted therefrom in step (e) to 



recover said data signal. 



A method according to claim J^, wherein said data 



signal contains information encoded with a forward error 
correction code, and further including the step (g) of 
decoding the encoded data signal to recover said 
information. 
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^0. A method according to claim wherein said 

forward error correction code is a code capable of 
extending error rate performance to a value of energy per 
bit to noise density ratio (E^/Nq) less than 4 dB. 



comprises spreading power of s 



^\ power 



spectrum of said QPSK wiveform. 



21. A method according ;o claim 17 , wherein step (c) 



aid carrier signal within the 



\ 



22. A method according to claim 21, wherein step (c) 



comprises modulating said da 



waveform to produce a carrier- spreading signal, and 
multiplying relatively quadrature components of said 
carrier signal with said carrier-spreading signal to 
produce said QPSK waveform 
amount of carrier signal power 



;a signal with a spreading 



containing said prescribed 
spread therein. 



2^. A method comprising :he steps of: 

(a) receiving a quadrature phase shift keyed (QPSK) 



waveform having relative quadrature components of a carrier 
modulated with a data signal; 

(b) conducting non-regenerative recovery of the QPSK 
waveform received in step (4) to extract said carrier 
signal. 
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<2fa . A method according to claim &3 J further including 
the step (c) of processing the QPSK waveform received in 
step (a) using the carrier signal extracted therefrom in 
step (b) to recover said data signal. 

A method according to claim £4, wherein said data 
signal contains information encoded with a forward error 
correction code capable of extending error rate performance 
to a value of energy per bit to noise density ratio (E b /N Q ) 
less than 4 dB # and further including the step (d) of 
decoding the encoded data signal to recover said 
information . 




26. A method according to olaim 23, wherein QPSK 
waveform has been produced by modulating said data signal 
with a spreading waveform to produce a carrier- spreading 
sigfcal, and multiplying relatively quadrature components of 
said carrier signal with said carrier- spreading signal to 
produce said QPSK wavef orm/containing a prescribed amount 
of carrier signal power spread therein. 
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